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Japan Kokai Tokkvo Koho 63-26Q973 
< assigned Z. o Sekiaui Cnea Co.) 



Title 



Manufacture method of microsphere PSA 



2. Claims 

1. Manufacture method of microsphere PSA comprising aqueous 
suspension polymerisation of a composition containing a 

< meth > acrylate , a water-soluble monomer copolymer izable with the 
<meth>acry late , and an oil-soluble multi-functional monomer having at 
least two polymer izable double bonds, in the presence of an 
oil-soluble initiator and a surfactant. 

2. Manufacture method according to Claim 1 wherein the ratios of 
water-soluble monomer and multi-functional monomer to <»eth> aery late 
are 10,0-1.0 and 0.01-0.5 to 100 parts by weight. 

3. Manufacture method according to Claim 1 wherein the particle size 
of microsphere PSA is 10-150um. 

3. Detailed Description of the Invention 



(Fields of Application in Industry) 

This invention concerns with manufacture method of repeelable PSA , ,, t 
with excellent properties and good reproducibility ih -a^i^ini^* 

(Prior Art) 



Repeelable memo pads and free opening and closing envelopes made from 
coating PSA on part of substrate, such as high-quality paper, have 
found wide application in offices etc. For instance, the 
aforementioned memo paper has good repeelabi 1 ity , and can adhere to 
another object after peeling off from an object. PSA for such 
applications must have good initial adhesion and repeelability . It 
is desired that the PSA sheet has a relatively high adhesion to the 
object when- lightly pressed and the adhesion does not increase much 
when hard pressed, so that a relatively small force is required to 
peel. It is also desired that it does not leave residue and has a 
strong adhesion when readhered to another object. 

Such repeelable, readherable PSA and PSA sheets have been described, 
for example, in U.S. Patents 3691140, 3857731, and 4166152; also 
Japan Kokai 50-2736 and _60-l 1 569 . These are all microsphere PSAs 
from aqueous suspension polymerization of alkyi acrylate monomers and 
polar monomers. Because of the shape of microsphere, the PSAs have 
relatively good repeelability. However, for microsphere PSAs from * 
aqueous suspension polymerization of monomer compositions such as 
those in Japan Kokai 50-2736, quality varies because of 
polymerization temperature, time and agitation condition. 
Variability in adhesive strength occurs when PSA sheets are made. 
This is because during, the suspension polymerization, crosslinking 
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takes place through chain transfer between < meth ) aery late polymers 
and radicals- There is a lot of uncertainty in the chain transfer 
reaction. Thus the polymer obtained from radical polymerization -does 
not have a consistent cross! inking state. This causes variation in 
quality. Thus a method of good reproducibility for making repeelable 
PSA with excellent properties under steady reaction conditions has 
not yet been developed . 

(Problems Solved by this Invention) 

The objective of this invention is to overcome the aforementioned 
problems and provide a reproducible method for making repeelable PSA 
with excellent initial adhesion and repeelability under steady 
reaction conditions,. Another objective of this invention is to 
provide a manufacture method for making repeelable microsphere PSA 
with consistent quality from polymerization of acrylic monomers. 

(Approaches for Solving the Problems) 

The method in this invention comprises aqueous suspension 
polymerization of a composition containing a < meth > aery late, a 
water-soluble monomer copolymer izabie with the <meth > acrylate , and an 
oil-soluble multi-functional monomer consisting of at least two 
polymerizable double bonds, in the presence of an oil-soluble 
initiator and a surfactant. 

<Meth >acryiates <this means acrylates and/or methacrylates> used in 
the micrqaphere PSA are represented by the fqrmula 

R 1 0-C-9=CH 2 
6 R 2 

where R^ is a saturated hydrocarbon group of 4-9 carbons, and R 2 
is H or CH3. Examples are n-butyi <meth> acrylate, 2-ethylhexyl 
<meth>acryiate, isooctyl <meth>acrylate, isononyl <meth)acrylate. 

Examples of water-soluble monomers copolymer izabie with the 

<meth )acry lates include < meth > aery 1 ic acid, fumaric acid, maleic acid 

and itaconic acid. ^ 

Oil-soluble multi-functional monomers are those virtually insoluble 
in water but soluble in the (meth ) aery lates . Examples include 
di vinyl benzene , trial ly 1 cyanurate . 

Composition of PSA in this invention includes I.O-IO.O .parts of 
water-soluble monomer and p.Ol-O.5 parts of multi -functional ..monomer 
to 100 parts by weight of < meth > aery late . If water-soluble monomer is 
too little, microsphere will coagulate easily. If water-soluble 
monomer is too much, appropriate adhesion and flexibility can not be 
obtained. If multi-functional monomer is too little, crosslinking 
does not proceed consistently thus variation in quality occurs. If 
multi-functional monomer is too much, degree of crosslinking becomes 
.£00 high and adhesion becomes poor. 



Polymerization initiators have the capacity of generating radicals 



upon heating etc. Initiators in this invention are substantially 
water-insoluble ( oi 1 -soluble ) , but. soluble in the acrylic monomers. 
For example, a^o compounds such as azobisisooutyronitr lie and 
peroxides such as benzoyl peroxide are suitable. The oil-soluble 
initiator is used in the ratio of 0.05-0.5 part to lOO parts of total 
monomers . 



Anionic surfactants such as sodium dodecylbensene sulfonate, nonionic 
surfactant such as polyoxyethy lene lauryl alcohol ether can be used. 
The surfactant is used above the critical micelle concentration. 

Microsphere PSA in this invention is obtained by carrying out 
polymerization of the aforementioned <meth) aery late and 
multi-functional monomer in the presence of a surfactant, an 
oil-soluble initiator, and water or aqueous medium and under 
agitation. Polymerization follows common aqueous suspension 
polymerization method. For example, reaction is carried out at 
75°C under agitation for 1 hour. Because of the water-soluble 
monomer, multi-functional monomer and <meth)acrylate are in proper 
ratios, the polymerization is carried out under steady, conditions. 
Especially because the multi-functional monomer is oil-soluble, it is 
completely miscible with the <meth ) aery late . Thus polymerization - 
proceeds without variability in crosslinking rate. Reaction is done 
in a relatively short time and crosslinking is completed- Thus 
obtained is microsphere polymer with average diameter of 10-150 urn. 
The microsphere polymer shows good adhesion and good r epeelabi 1 ity 
because of appropriate degree of crosslinking. In making PSA sheet, 
a substrate such as paper, plastic film is primed with a binder such 
as nitrocellulose, then coated with an organic solvent dispersion of 
the above PSA and dried. The PSA can also be mixed with the binder 
and coated on the substrate. 

Adhesives using crosslinking structure have been reported. For 
example, Japan Kokai 57-111368 uses less than 2 parts of crossiinker 
to lOO parts of emulsion polymer. Crosslinkers such as 
multi-functional epoxy, melamine compounds, isocyanate compounds are 
used. After coated on substrate, crosslinking is achieved through 
heating. This aspect is different from the adhesives in this 
invention. Also because the spheric polymer collapses into film 
shape upon heating, it is not suitable as repeelable adhesive. As to 
another type of microsphere polymer with crosslinking structure, 
styrene type microspheres made for use in chromatography do not have 
adhesive property because of high T g . Also they do not use vinyl 
type crosslinkers and are completely different from the adhesives in 
this invention. 

(Examples) 



Example 1 

231g of 2-ethylhexyl acryiate, 9g of acrylic acid, 0 . 09g <O.043 
mole?;) of divinyibenzene and O . 9g of benzoyi peroxide were added into 
a 2-iiter separable flask. To this were added lOOOg of pure water, 
6.66g of sodiun dodecy l>enzene sulfonate, and 5.4g of sodium 
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hydroxide for pH adjustment. The suspension was stirred at 40°C, 
270 rpm for 1 hour, then heated to 75°C to start polymerization. 
After 1, 3, 6 and 12 hours at 75°C, portions of the suspension were 
taken out, added with methanol and dried separately. Average 
particle size was about 30um for each case. The polymers were added 
to toluene to make 8* dispersions. The toluene dispersions were 
coated on nitrocellulose primed high-quality paper to give lOg/m^ 
and dried. Thus 4 paper PSA sheets were obtained corresponding to 4 
different times. 

The PSAs and PSA paper sheets were evaluated as follows. The results 
are shown in the following table. 

<1> Gel fraction 

Solid polymer from reaction was mixed with toluene to SX 
concentration. The dispersion was centrifuged and gel fraction 
calculated from sedimented insoluble fraction. 

<2) Adhesion to paper 

PSA paper sheet was pressed on stainless steel plate with 2Kg roll, 
then tested for 1£0 0 peel adhesion at 20°C. The test was 
repeated with 2QOg roll. 

Example 2 

The process in Example 1 was repeated <£o--^ 

Comparative Example 1 

Same as Example 1 except that divinyibenzene was not used. 
Comparative Example 2 

The process in Comparative Example 1 was repeated to test the 
reproducibility. 



Table 



It is clear from the table that using the method in this invention 
with oil-soluble multi-functional monomer as radical pol y mer izable 
crosslinker, repeelable microsphere PSA with proper crossiinking 
structure could be obtained in a short time. Adhesion of such a PSA 
did not vary much with reaction time. After 1 hour reaction, degree 
of crossiinking was constant, thus adhesion was stable. Adhesion to 
paper results showed that the PSA was suitable as repeelable PSA. 
Thus repeelable PSA with good reproducibility and consistent quality 
was obtained. 
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TABLE 







Poly m * Time 
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Gel Fraction 


Adhesion to paper 


< g/25mm ) 
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Contrary to this, in polymerization without oil-soluble 
multi -functional monomer, polymerization rate < Translator 'a note: 
should be croaalinking rate) was low and PSA of consistent quality 
could not be obtained. 

<E££ect of the Invention) 

Using the method in this invention with specific compositions 
containing acrylic monomers and oil-soluble multi-functional 
monomers, PSA with excellent initial adhesion and repeelability can 
be obtained in a short time with good reproducibility under steady 
reaction conditions. A PSA thus obtained is suitable for 
applications such as memo pads and free opening and closing envelopes 
containing PSA layer-. 
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